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The Challenge of Deep Spacn 

Distance & Time 



< 








t 


> 30 .$*V 0 a- 

9saedO!|9H' 

pOLjs uoijeujujjar 


& 


IIBM 

v ua6ojpA(-j 


oinid * 
0 unjda|sj«- 


UJniBQ o 


<D 

V. 

0 

jejidnpto 1 

£ 


o. 

05 0 

</5 

SJB^\I < 22 

0 


0 

queg 


uns# 


♦ Space transportation capabilities are currently limited by available 
propulsion & power systems 

♦ 

♦ Requirements for deep space exploration missions will require dramatic 
extensions in system energy & power densities 

NASA / Inter stellar Pfahe Scionco & Technology Definition Team 
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♦ Promising avenues of research exist, such as 

- Highly energetic fuels 

- New engine cycles 

- Electromagnetics/Beamed Energy 
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.. need to break through 1 kW/kg barrier 



Rendezvous and F/j| 
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Nuclear Electric 
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spacecraft power conversion . Unique resources for visiting researchers 

aerothermodynamics & MHD • Aids technology transition process to industry 

flightweight components • Keeps research relevant 

• Focuses research on NASA’s needs 




Several mono-props have been formulated that substantially 
outperform hydrazine and even surpass bi-props for some applications 
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.Oms 13.5 ms 15.5 ms 

st Schlicren Images N.N -Dimethylhexylaminc Based Fuel Mixture 
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Pulse Detonation Research Engine 
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Power level ~ 60 to 1 20 kW e 
Specific mass < 50 kg/kW e 

Good candidate missions for near-term demonstration of nuclear electric flight system 

... for example, Jupiter Icy Moons Orbiter (JIMO) 



Solid Technical Base fi 



1978 RORSAT crash in Canada 
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Operation for more than 1 year 

Proved long term reactor core survival 
under prototypical thermal stress 
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Automated Test 
Facility Operations 



Reactor Componen 



Alkali Metal Purification/Verification System 
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Ability to extract energy at high temperature 

• solid core reactor (1800 - 2500 K) 

• gas core reactor (8000 - 1 0,000 K) 

Non-equilibrium Hall disk generator looks attractive 


CCMHD Nuclear Spa 
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• Preliminary design completed by Nagaoka 
University of Technology 

Phase III: Closed Loop System Demonstration 

• Simulated nuclear reactor source 

• Prototypical scale 
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> 50% efficiency 
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Reactor endurance/reliability is very 
sensitive to fuel element operating 
temperature 
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Isolated transformers 

500-kW backup diesel generator 

Securlty/key card entry for each lab 




High Speed DAQ/Controls 1 -MW Arc Heater Pulse Power Infrastructure 






Special Capabilith 





2-Tesla Race-Track 6-Tesla Superconducting 3-Tesla Superconducting 

MHD Magnet Solenoid Magnet Helmholz Magnet 








